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(57) ABSTRACT

A protective case for electronic equipment is used to dissipate
heat of electronic equipment. The protective case contains a
body including a through hole defined therein and a metal
plate disposed in the through hole, a Nano heat dissipation
layer formed on a back surface of the metal plate, such that the
electronic equipment retains with a protective case and con-
tacts with the metal plate. The metal plate has an external rim
retained in the body. The body also includes a recess defined
thereon, and the metal plate adheres with the recess. The
protective case also contains a dissipating piece, and a back
surface of the dissipating piece connects with a front surface
of the metal plate, a front surface of the dissipating piece
contacts with the electronic equipment.

12 Claims, 8 Drawing Sheets

|

/

Y

11/

40

,, e , 2
B T R R T R R S 2

13 12

20
14 10



U.S. Patent Mar. 1, 2016 Sheet 1 of 8 US 9,274,554 B2

30 {: / /
FIG. 1

70

AT AT TR AT TR TR (LI IR TR TR TR OROROARORRS AN ON  AA 2

20
40 13 12 14

FIG. 2



U.S. Patent Mar. 1, 2016 Sheet 2 of 8 US 9,274,554 B2

13
131
O [ 1T 7T 7T 7T 7T 7T 7T 7T 7T 7 777 777771
132a
l32-~‘~3¥<\
132b
133\Dﬁ~//////////f///[///T]
f .
30 30

7 I Tz
JZ€ SYTZONNNTTRY ANUERNERNUETEEENERREE HVUNEURTRYUNERERUUUERRRTTRURN Y- ANERRNRNRTINNNN N

, <
e T S S T S

40 13 12 14




U.S. Patent Mar. 1, 2016 Sheet 3 of 8 US 9,274,554 B2

2 SR T R e

13 12 14 10

FIG. o




U.S. Patent Mar. 1, 2016 Sheet 4 of 8 US 9,274,554 B2

FIG. 7



U.S. Patent Mar. 1, 2016 Sheet 5 of 8 US 9,274,554 B2




U.S. Patent Mar. 1, 2016 Sheet 6 of 8 US 9,274,554 B2

70
20
40
10
11
13
FIG. 10
1
70
\\ M o )

N
nT] 7/ \ -




U.S. Patent Mar. 1, 2016 Sheet 7 of 8 US 9,274,554 B2

FI1G. 12

71

10

70
FIG. 13



US 9,274,554 B2

Sheet 8 of 8

Mar. 1, 2016

U.S. Patent

N/

FIG. 14

FIG. 15



US 9,274,554 B2

1
PROTECTIVE CASE FOR ELECTRONIC
EQUIPMENT

FIELD OF THE INVENTION

The present invention relates to a protective case for elec-
tronic equipment which is used to dissipate heat of electronic
equipment.

BACKGROUND OF THE INVENTION

A conventional protective case is applied to prevent elec-
tronic equipment from scratch, so it contacts with an upper
surface and a lower surface of the electronic equipment
tightly. However, such a contacting way will stop heat of the
electronic equipment from being dissipated. To solve this
problem, the protective case is removed from the electronic
equipment, thus losing the protective case easily.

The present invention has arisen to mitigate and/or obviate
the afore-described disadvantages.

SUMMARY OF THE INVENTION

The primary object of the present invention is to provide a
protective case for electronic equipment which dissipates
heat of the electronic equipment to the air quickly.

Another object of the present invention is to provide a
protective case for electronic equipment in which a Nano heat
dissipation layer is applied to prevent the electronic equip-
ment from releasing electromagnetic radiation, thus protect-
ing the user’s health

To obtain the above objectives, a protective case for elec-
tronic equipment contains a body including a through hole
defined therein and a metal plate disposed in the through hole,
a Nano heat dissipation layer formed on a back surface of the
metal plate, such that the electronic equipment retains with a
protective case and contacts with the metal plate.

Preferably, the metal plate has an external rim retained in
the body.

Preferably, the body also includes a recess defined thereon,
and the metal plate adheres with the recess.

Preferably, the protective case for the electronic equipment
further comprises a dissipating piece, wherein a back surface
of the dissipating piece connects with a front surface of the
metal plate, and a front surface of the dissipating piece con-
tacts with the electronic equipment.

Preferably, the metal plate has an external rim extending
outwardly to aninner side of the body, and an area of the metal
plate is larger than that of the dissipating piece.

Preferably, the dissipating piece has a heat conducting
layer, a carrying layer, and a heat removing layer; the carrying
layer has a first face and a second face opposite to the first
face, the heat conducting layer is in connection with the first
face of the carrying layer, the heat removing layer couples
with the second face of the carrying layer, and the heat remov-
ing layer connects with the second face of the carrying layer,
the heat removing layer contacts with the electronic equip-
ment so that heat of the electronic equipment is conducted to
the carrying layer quickly, and then the heat conducts to the
metal plate through the heat removing layer.

Preferably, the body includes a protecting rib extending
upwardly from a bottom end thereof; the protecting rib
includes a locking portion bending inwardly from a free end
thereof; and among the body, the protecting rib, and the
locking portion is defined a receiving chamber so as to receive
the electronic equipment, the locking portion retains with the
electronic equipment.
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2

Preferably, one of four outer sides of the protecting rib has
a first guiding slot being concaved downwardly therealong
and corresponding to a speaker, and the locking portion has a
plurality of sound orifices formed thereon and corresponding
to the first guiding slot.

Preferably, anther of the four outer sides of the protecting
rib has a second guiding slot being concaved downwardly
therealong and corresponding to a microphone, the locking
portion also has a plurality receiving orifices formed thereon
and corresponding to the second guiding slot.

Preferably, the body includes a plurality of locking ele-
ments mounted thereon so as to mate with the electronic
equipment.

Preferably, the protective case for the electronic equipment
further comprises a cover connected with the body, wherein
the cover has plural crease lines pre-pressed thereon so as to
form a support seat of the body.

Preferably, the plural crease lines are pre-pressed in any
one of a radiation shape, aY shape, and a combined shape of
plural triangles and polygons.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing the assembly of a
protective case for electronic equipment according to a first
embodiment of the present invention.

FIG. 2 is a cross sectional view of FIG. 1.

FIG. 3 is an amplified cross sectional view showing a
dissipating piece of FIG. 2.

FIG. 4 is a cross sectional view showing the assembly of a
protective case for electronic equipment according to a sec-
ond embodiment of the present invention.

FIG. 5 is a cross sectional view showing the assembly of a
protective case for electronic equipment according to a third
embodiment of the present invention.

FIG. 6 is a cross sectional view showing the assembly of a
protective case for electronic equipment according to a fourth
embodiment of the present invention.

FIG. 7 is a perspective view showing the assembly of a
protective case for electronic equipment according to a fifth
embodiment of the present invention.

FIG. 8 is an amplified perspective view of a part A of FIG.
7.

FIG. 9 is a cross sectional view taken along the line B-B' of
FIG. 8.

FIG. 10 is a perspective view showing the assembly of a
protective case for electronic equipment according to a sixth
embodiment of the present invention.

FIG. 11 is a plan view of FIG. 10.

FIG. 12 is a perspective view showing the operation of the
protective case for the electronic equipment according to the
sixth embodiment of the present invention.

FIG. 13 is another perspective view showing the operation
of'the protective case for the electronic equipment according
to the sixth embodiment of the present invention.

FIG. 14 is a plan view showing the assembly of a protective
case for electronic equipment according to a seventh embodi-
ment of the present invention.

FIG. 15 is a plan view showing the assembly of a protective
case for electronic equipment according to an eighth embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring further to FIGS. 1-3, a protective case 1 for
electronic equipment according to a first embodiment of the
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present invention is used to protect electronic equipment,
dissipate heat, and prevent from electromagnetic radiation.

The protective case 1 comprises: a body 10, and the body
10 including a protecting rib 20 extending upwardly from a
bottom end thereof; a retaining structure for retaining with
electronic equipment, and the retaining structure including a
locking portion 30 bending inwardly from a free end of the
protecting rib 20; a receiving chamber 40 defined among the
body 10, the protecting rib 20, and the locking portion 30 so
as to receive the electronic equipment, such that after the
electronic equipment is received in the receiving chamber 40,
the locking portion 30 retains with the electronic equipment.

The retaining structure can be other components, such as, a
plurality of locking elements mounted on the body 10 for
mating with the electronic equipment so that the protective
case 1 connects with the electronic equipment.

In addition, the body 10 also includes a through hole 11
defined therein and a metal plate 12 disposed in the through
hole 11, a Nano heat dissipation layer 14 formed on a back
surface of the metal plate 12. i.e., the Nano heat dissipation
layer 14 located at an outer surface of the protective case 1,
such that the electronic equipment is received in the receiving
chamber 40 and contacts with the metal plate 12, thus dissi-
pating heat of the electronic equipment via the metal plate 12
and the Nano heat dissipation layer 14. Also, the Nano heat
dissipation layer 14 can prevent electromagnetic radiation.

The metal plate 12 has an external rim retained in the body
10 and the Nano heat dissipation layer 14 formed on the back
surface thereof, wherein an area of the Nano heat dissipation
layer 14 corresponds to a size of the through hole 11, such that
the metal plate 12 conducts heat of the electronic equipment
in the receiving chamber 40 to the Nano heat dissipation layer
14, and then the Nano heat dissipation layer 14 dissipates the
heat to air. Preferably, the metal plate 12 is made of any one of
aluminum, silver and copper.

Preferably, the metal plate 12 also has a dissipating piece
13 arranged on a front surface thereof and fixed in the receiv-
ing chamber 40, wherein a back surface of the dissipating
piece 13 connects with the front surface of the metal plate 12,
and a front surface of the dissipating piece 13 contacts with
the electronic equipment, wherein an area of the metal plate
12 is larger than that of the dissipating piece 13. Since the
metal plate 12 has heat conductivity and its area is larger than
that of the dissipating piece 13, the heat of the electronic
equipment removes to air via the metal plate 12.

As shown in FIG. 3, the dissipating piece 13 has a heat
conducting layer 131, a carrying layer 132, and a heat remov-
ing layer 133. The carrying layer 132 has a first face 132a and
a second face 1325 opposite to the first face 132a,the heat
conducting layer 131 is in connection with the first face 132a
of'the carrying layer 132, the heat removing layer 133 couples
with the second face 13254 of the carrying layer 132, and the
heat removing layer 133 connects with the second face 1326
of the carrying layer 132, the heat removing layer 133 joins
with the front surface of the metal plate 12, such that the heat
removing layer 131 contacts with the electronic equipment so
that the heat of the electronic equipment is conducted to the
carrying layer 132 quickly, and then the heat conducts to the
metal plate 12 through the heat removing layer 133.

It is preferred that the dissipating piece 13 has a film
formed on the front surface thereof and made of metal mate-
rial, such as silver. In addition, the film can be also made of
other heat conducting material.

Referring to FIG. 4, a difference of a protective case 1 of a
second embodiment from that of the first embodiment com-
prises: a metal plate 12 having an external rim extending
outwardly to an inner side of the body 10, wherein an area of
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the metal plate 12 of the second embodiment is larger than
that of the metal plate 12 of the first embodiment, thus con-
ducting heat excellently.

As illustrated in FIG. 5, a difference of a protective case 1
of a third embodiment from that of the first embodiment
comprises: a body 10 including a through hole 11, and the
through hole 11 having a stepped recess 11a being concaved
downwardly along a peripheral side thereof; a metal plate 12
having a back surface, and the back surface of the metal plate
12 having an outer fringe, such that the outer fringe of the
back surface of the metal plate 12 adheres with the stepped
recess 11a,and wherein an area of the back surface of the
metal plate 12 besides the outer fringe of the back surface of
the metal plate 12 has a Nano heat dissipation layer 14 fixed
thereon, the Nano heat dissipation layer 14 has a dissipating
piece 13 arranged on a front surface thereof.

As shown in FIG. 6, a difference of a protective case 1 of a
fourth embodiment from that of the first embodiment com-
prises: a body 10 including a through hole 11, and the through
hole 11 having a stepped recess 11a being concaved upwardly
along a peripheral side thereof, such that an outer fringe of a
front surface of a metal plate 12 adheres with the stepped
recess 11a,and wherein the front surface of the metal plate 12
has the dissipating piece 13 arranged thereon, a back surface
of the metal plate 12 has a Nano heat dissipation layer 14
formed thereon.

With reference to FIGS. 7 to 9, a protective case 1 for
electronic equipment according to a fiftth embodiment of the
present invention comprises: a body 10, and the body 10
including a protecting rib 20 extending upwardly from a
bottom end thereof; a locking portion 30 bending inwardly
from a free end of the protecting rib 20; a receiving chamber
40 defined among the body 10, the protecting rib 20, and the
locking portion 30 so as to receive the electronic equipment;
wherein the body 10 also includes a through hole 11 for fixing
any one of the metal plates 12, the dissipating pieces 13, and
the Nano heat dissipation layer 14 of the above-mentioned
embodiments of the present invention.

It is to be noted that the retaining structure can be other
components, such that, a locking element mounted on the
body 10 for mating with the electronic equipment so that the
protective case 1 connects with the electronic equipment.

When the protective case 1 is fitted on the electronic equip-
ment, a speaker and a microphone of the electronic equipment
correspond to one or two of four outer sides of the electronic
equipment.

When the speaker and the microphone correspond to two of
four outer sides of the protecting rib 20, one of two outer sides
of the protecting rib 20 has a first guiding slot 51 being
concaved downwardly therealong and corresponding to the
speaker, and the locking portion 30 has a plurality sound
orifices 61 formed thereon and corresponding to the first
guiding slot 51; and anther of the two outer sides of the
protecting rib 20 has a second guiding slot (not shown) being
concaved downwardly therealong and corresponding to the
microphone, the locking portion 30 also has a plurality
receiving orifices (not shown) formed thereon and corre-
sponding to the second guiding slot. In addition, when the
speaker and the microphone are located on a same outer side
of the electronic equipment, one outer side of the protecting
rib 20 has a first guiding slot 51 and a second guiding slot (not
shown) corresponding to the speaker and the microphone,
and the locking portion 30 has a plurality sound orifices 61
formed thereon and corresponding to the first guiding slot 51,
the locking portion 30 also has a plurality receiving orifices
(not shown) formed thereon and corresponding to the second
guiding slot. Thereby, sounds transmit out of the plurality of
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sound orifices 61 from the speaker via the first guiding slot 51
s0 as to produce heavy bass, and sounds spreading to a back
surface of the electronic equipment are conducted to a front
surface of the electronic equipment and then transmits out of
the plurality of sound orifices 61, hence the electronic equip-
ment produces sounds loudly. It is to be noted that after a user
makes sounds, the sounds are conducted to the second guid-
ing slot through the plurality of receiving orifices and then
transmit to the microphone from the second guising slot, thus
collecting the sounds together.

Furthermore, one outer side of the protecting rib 20 corre-
sponding to the microphone has a second guiding slot (not
shown) being concaved downwardly therealong and corre-
sponding to the speaker, and the locking portion 30 has a
plurality receiving orifices (not shown) formed thereon and
corresponding to the second guiding slot; when the speaker
and the microphone are located on a same outer side of the
electronic equipment, one outer side of the protecting rib 20
has a first guiding slot 51 and a second guiding slot (not
shown) corresponding to the speaker and the microphone,
and the locking portion 30 has a plurality sound orifices 61
formed thereon and corresponding to the first guiding slot 51,
the locking portion 30 also has a plurality receiving orifices
(not shown) formed thereon and corresponding to the second
guiding slot. Thereby, sounds transmit out of the plurality of
sound orifices 61 from the speaker via the first guiding slot 51
s0 as to produce heavy bass, and sounds spreading to a back
surface of the electronic equipment are conducted to a front
surface of the electronic equipment and then transmit out of
the plurality of sound orifices 61, hence the electronic equip-
ment produces sounds loudly. It is to be noted that after the
user makes sounds, the sounds are conducted to the second
guiding slot through the plurality of receiving orifices and
then transmit to the microphone from the second guising slot,
thus collecting the sounds together.

Preferably, the dissipating piece 13 has a film formed on
the front surface thereof and made of metal material, such as
silver and copper. In addition, the film can be also made of
other heat conducting material.

The protecting rib 20 and the locking portion 30 are made
of elastic material, such as plastic, such that the electronic
equipment is fixed in the protective case 1 easily and securely.
Of course, a respective one of the body 10 and the protecting
rib 20 also has a buffer layer formed on an outer side thereof
s0 as to absorb external stress and to obtain anti-slip effect,
thus protecting the electronic equipment.

Referring further to FIGS. 10-13, a protective case 1 for
electronic equipment according to a sixth embodiment of the
present invention comprises a body 10 and a cover 70 con-
nected with the body 10. The body 10 includes components
according to any one of above-mentioned embodiments.

Moreover, the cover 70 has plural crease lines 71 pre-
pressed thereon such that the user folds the plural crease lines
71 so as to form a support seat of the body 10, and then the
electronic equipment received in the body 10 is erected,
thereby operating and viewing the electronic equipment con-
veniently.

The crease lines 71 are pre-pressed in a radiation shape.

As shown in FIG. 14, a difference of a protective case 1 of
a seventh embodiment from that of the sixth embodiment
comprises: a cover 17 having plural crease lines 71 pre-
pressed in a'’Y shape thereon.

As illustrated in FIG. 15, a difference of a protective case 1
of an eighth embodiment from that of the sixth embodiment
comprises: a cover 17 having plural crease lines 71 pre-
pressed in a combined shape of plural triangles and polygons.
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It is preferable that the cover 70 has a leather layer formed
thereon so as to have anti-slip effect, aesthetics appearance,
and bufter function. In addition, the leather layer of the cover
70 also has a plastic film made of Polyethylene Terephthalate
(PET) so as to achieve scratch resistance.

Thereby, the protective case of the present invention has the
following advantages:

1. The heat of the electronic equipment is dissipated to the
air quickly by ways of the metal plate 12 and the Nano heat
dissipation layer 14, thus prolonging service life of the elec-
tronic equipment.

2. The Nano heat dissipation layer 14 is applied to prevent
the electronic equipment from releasing electromagnetic
radiation, thus protecting the user’s health.

It is to be noted that the protective case of the present
invention is also suitable for television and tablet PCs, etc.

While the preferred embodiments of the invention have
been set forth for the purpose of disclosure, modifications of
the disclosed embodiments of the invention as well as other
embodiments thereof may occur to those skilled in the art.
Accordingly, the appended claims are intended to cover all
embodiments which do not depart from the spirit and scope of
the invention.

What is claimed is:

1. A protective case for electronic equipment being used to
dissipate heat of electronic equipment and comprising:

a body, and the body including a through hole defined
therein and a metal plate disposed in the through hole, a
Nanomaterial heat dissipation layer formed on a back
surface of the metal plate, such that the electronic equip-
ment retains with a protective case and contacts with the
metal plate.

2. The protective case for the electronic equipment as
claimed in claim 1, wherein the metal plate has an external
rim retained in the body.

3. The protective case for the electronic equipment as
claimed in claim 1, wherein the body also includes a recess
defined thereon, and the metal plate adheres with the recess.

4. The protective case for the electronic equipment as
claimed in claim 1 further comprises a dissipating piece,
wherein a back surface of the dissipating piece connects with
a front surface of the metal plate, and a front surface of the
dissipating piece contacts with the electronic equipment.

5. The protective case for the electronic equipment as
claimed in claim 4, wherein the metal plate has an external
rim extending outwardly to an inner side of the body, and an
area of the metal plate is larger than that of the dissipating
piece.

6. The protective case for the electronic equipment as
claimed in claim 4, wherein the dissipating piece has a heat
conducting layer, a carrying layer, and a heat removing layer;
the carrying layer has a first face and a second face opposite to
the first face, the heat conducting layer is in connection with
the first face of the carrying layer, the heat removing layer
couples with the second face of the carrying layer, and the
heat removing layer connects with the second face of the
carrying layer, the heat removing layer contacts with the
electronic equipment so that heat of the electronic equipment
is conducted to the carrying layer quickly, and then the heat
conducts to the metal plate through the heat removing layer.

7. The protective case for the electronic equipment as
claimed in claim 1, wherein the body includes a protecting rib
extending upwardly from a bottom end thereof; the protecting
rib includes a locking portion bending inwardly from a free
end thereof; and among the body, the protecting rib, and the



US 9,274,554 B2
7

locking portion is defined a receiving chamber so as to receive
the electronic equipment, the locking portion retains with the
electronic equipment.

8. The protective case for the electronic equipment as
claimed in claim 7, wherein one of four outer sides of the 5
protecting rib has a first guiding slot being concaved down-
wardly therealong and corresponding to a speaker, and the
locking portion has a plurality of sound orifices formed
thereon and corresponding to the first guiding slot.

9. The protective case for the electronic equipment as 10
claimed in claim 7, wherein another of the four outer sides of
the protecting rib has a second guiding slot being concaved
downwardly therealong and corresponding to a microphone,
the locking portion also has a plurality receiving orifices
formed thereon and corresponding to the second guiding slot. 15

10. The protective case for the electronic equipment as
claimed in claim 1, wherein the body includes a plurality of
locking elements mounted thereon so as to mate with the
electronic equipment.

11. The protective case for the electronic equipment as 20
claimed in claim 1 further comprising a cover connected with
the body, wherein the cover has plural crease lines pre-
pressed thereon so as to form a support seat of the body.

12. The protective case for the electronic equipment as
claimed in claim 11, wherein the plural crease lines are pre- 25
pressed in any one of a radiation shape, a Y shape, and a
combined shape of plural triangles and polygons.
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